Straightforward synthesis of 2,4,6-trisubstituted 1,3,5-triazine compounds targeting cysteine cathepsins K and S.
The synthesis and evaluation against various cysteine cathepsins with endopeptidase activity, of two new families of hitherto unknown 1,3,5-triazines, substituted by a nitrile function and either a cyclohexylamine moiety (5-like) or a piperazine moiety (9-like) are described. The structure-activity relationship was discussed; from 16 synthesized novel compounds, 9h was the most active and selectively inhibitor of Cat K (IC50 = 28 nM) and Cat S (IC50 = 23 nM). Molecular docking of 9h to X-ray crystal structure of cathepsins K and S confirmed a common binding mode with a crucial covalent bond with Cys25. We observed for 9h that p-trifluorophenyl group is located in S2 pocket and possess hydrophobic interactions with Tyr67 and Met68. Triazine and piperazine moieties are located in S'1 pocket and interact with Gly23, Cys63, Gly64 and Gly65. Altogether, these results indicate that the new analogs can make them effective agents against some viruses for which the glycoprotein cleavage is mediated by an array of proteases.